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[57] ABSTRACT 

An apparatus for inspecting repetitive patterns includes a 
signal generation device for outputting a signal every time 
each of repetitive patterns reaches a predetermined obser- 
vation area, and a flash generation device for generating a 
flash in synchronism with the signal to instantaneously 
illuminate each of the patterns sequentially reaching the 
observation area. The signal generation device may be a 
device for generating a signal upon detecting the predeter- 
mined shape of each pattern. The repetitive patterns may be 
those on a tape carrier which moves, e.g., in the longitudinal 
direction thereof. It is preferable to provide an image pickup 
device for picking up the image of each repetitive pattern on 
the observation area and a display device for displaying the 
picked-up image. The display device preferably keeps dis- 
play of the picked-up image of each of the patterns illumi- 
nated by the flash for a predetermined period of time within 
between this illumination and the next illumination by the 
next flash. 

11 Claims, 2 Drawing Sheets 
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APPARATUS FOR INSPECTING FIG. 2 is a view showing part of a TAB tape; and 

REPETITIVE PATTERNS FIG. 3 is a view showing a TAB tape with marts. 

BACKGROUND OF THE INVENTION DESCRIPTION OF THE PREFERRED 

1. Field of the Invention s EMBODIMENT 

The present invention relates to an apparatus for inspect- tf showin TAB j ction 

ing repetitive patterns and more particularly to an apparatus acco to ^ eBbodime * , of the p^,^,,. 

adapted to inspect repetiUve pat ems on a tape earner ^ shown . j ^ fatus ^ si , 

(here.nafter referred to as a TAB tape) for use in tending faUon means (J ^ ^ fof a p ^Uetofinin«l 

semtconductor chips to detect abnormality in the repeUt.ve io & hape 0D Mch ^ on , 1 every ^ 

pa eras any. eac ^ pattern reaches an observation area 3 thereby output - 

2. Prior Art tiDg a signal, an electronic flash light-emitting device 7 and 
Visual inspection of such a TAB tape in its manufacturing electronic flash light-emitting circuit 9 which generate a 

process is conventionally performed while the TAB tape flash in sync h r o n ism with the signal to instantaneously 

remains stationary. is j]i umma t e eacn pattern sequentially reaches the observation 

SUMMARY OF THE INVENTION a ^ ea 3, a TV camera 11 for sensing each pattern on the 

t c ii- t*a t> * u • * a u*i .u • observation area 3, an image recording circuit (e.g. memory 

If the TAB tapes can be inspected while moving them in . - • . 6 . , f , J 6 . * 

4 , r ♦ • i* r *u tad * u *u • means) 13 for storing the image data, sent from the TV 

the manufacturing line of the TAB tapes, however, their ' _ , * ... & . ' . . , a , _ 

. 4 . a-- i * j camera 11, of each pattern illuminated with the flash for a 

production efficiency can be improved, in . • j -jr.- i_ * •« 

T . . „ , . - , . • i predetermmed period of time withm between this lllumina- 

It is therefore an object of the present invention to prtmde ^ ^ [he ^ imimination b thc ncxt flash> and a 

an apparatus capable of inspecting a TAB tape moving on Us monil£)r „ fof me im daU in , he ^ 

manufacturing line without stopping the movement or the recording circuit 13 

TAB tape. ...... . A A „ e FIG. 2 shows part of the TAB tape 1. Referring to FIG. 2, 

In order to achieve the above object, there is provided an 25 w denQtes ^^vict hole where inner 

apparatus for inspecting repetitive patterns which comprises i j t l l j j „l • j * u* • * j 

T r , . r * • t • leads to be bonded with a semiconductor chip are projected; 

signal generation means for outputting a signal every time A ~ A . 1.1.1* -1 • »u -r-* n . 1 * 

, & ... , , r . . j i_ a* and 21, each sprocket hole formed in the TAB tape 1. As 

each repetitive pattern reaches a predetermined observation . . rir , r >* ™ Ar) . - , .... r .. 

r , „ . r . r - shown in FIG. 2, the TAB tape 1 has repetitive patterns, 

area, and flash generation means for generating a flash in ~, AT1 . t . ... 1 « £ 1 n 

, . P, iL . , 4 ■ 4 . , mi . Since the TAB tape 1 is provided with the sprocket holes 21 

synchronism with the signal to instantaneously illuminate 30 . . . r , f , , M# ,„„ n„ 

J , . „ 6 , . , ' for passing the tape forward, the repetitive patterns usually 

each pattern sequentially reaching the observation area. *■ 7 if*u u .* *■ a 

v ^ , . . . . respectively reach the observation area every time a prede- 

With this arrangement, each repetitive pattern is instan- {tTmint6 number? Dj of sprockel holes are passed, n being 6 

taneously illuminated every time it reaches the observation m cage Q ^ 2 

area. Thus, each pattern sequentially reaching the observa- _ . t * ' . , _ t . . - 

. . r , t . , . „ . » 41. ic The signal generation means has a sensor 5 having both 

hon area is deemed to be substantially stop at the same « . . to , . j u * • • j • . j * * 

1 j. a light-emitting device and a light-receiving device to detect 
position and a plurality of normal patters are superposed to . & . . . , j * j- «j r . . 
r , , iL . . r . l L j -i ** r? t. the sprocket holes 21, and a frequency divider 6 for output- 
enable their images to be observed as a single pattern. Each • , . „ t. .t. i_ 

.... . j U u •* j- * ting a signal representing that a pattern reaches the obser- 

pattern can be visually and easily compared with its adjacent ™ & . r . & • - a v 

r i4 , . f ' % * 1 ■ 1 1 j ■ if c vation area 3 as a trigger signal to the electronic flash 

patterns and, if a pattern which partially differs from other ... . , . . J** . *T . f , t . . , 

r „ . . . i * - 11 . j • 4 . An Ught-emitung circuit 9 on the basis of a detection signal 

patterns due to some abnormality is illuminated in the 4 ° . 6 _ ™ - ., r , 4 . 6 

r , . . j;. . . , . c from the sensor 5. The frequency divider 6 outputs a trigger 

observation area, the different portion is observed as it it . t . ^ , ' . . . t , r , . ™ , 

u i_ i_ v. • - * * 1 signal every time the sensor 5 detects the predetermmed 

were moving whereby the abnormality is instantaneously b , J £ tl _ . t , . ™ . . r . „ , 

detected number, n, of the sprocket holes. The electronic flash hght- 

™ *. . . , emitting circuit 9 drives the electronic flash light-emitting 

The signal generation means generates a signal upon dcvic6 7 in accordance wi th this trigger signal to emit light 

detecting a predetermined shape on the pattern. When a TAB and alsQ ^ a trf ^ fof fa recordin (o , he 

tape is to be inspected, repetitive patterns such as device ^ recordin circui , u ^ ; recording circuit 13 

holes or inner leads on the TAB Upe wbtch moves in its receives aQ . si al from , he ^ camera u ia accQr . 

longitudinal direction are observed as the predetermined dance with ^ triffiersignal and simu i ta neously updates the 

shape. In this case, it is preferable to arrange image pickup recorded contents 

means for picking up the image appearing at the observation so . , ..... ^ . . 

area and display means for monitoring the image appearing A *> r detectlD S, ^he device hole 19 may also be 
at the observation area. In addition, the display means P r0Vlded ' and a tngger signal to the electronic flash light- 
preferably keeps displaying one pattern illuminated by a ™ lUlD S circuit 9 ma / ^ e B enerat f 0D f bas,s of / n out P ut 
flash for a predetermined period of time within between this frora tms sensor and the 0Ut P ut from the sensor 5 ' 
illumination and thc next illumination by the next flash. 55 Wilh the above arrangement, every time the sensor 5 of 
Even when the image which is instantaneously displayed on the sl S nal generation means detects the predetermined 
the display means is visually observed, a change in pattern number, n, of the sprocket holes 21 of the TAB tape 1 which 
can be recognized because its afterimage remains on the is traveling in the direction indicated by an arrow 17 through 
retina for a certain period of time; however, when one the observation area 3, i.e., every time each repetitive pattern 
pattern is kept displayed on the display means until the 60 of thc TAB ta P c 1 reaches thc observation area 3, the 
adjacent pattern is displayed, a change in pattern can be frequency divider 6 of the signal generation means sends a 
more easily recognized. tri gg er S1 &** 1 10 the electronic flash light-emitting circuit 9. 

The electronic flash light-emitting circuit 9 outputs a light- 

BRIEF DESCRIPTION OF TILE DRAWINGS emittiag to the electronic flash light-emitting 

FIG. 1 is a block diagram showing a TAB tape inspection 65 device 7 in accordance wilh this trigger signal. The elec- 

apparatus according to an embodiment of the present inven- tronic flash light-emitting device 7 emits a flash in accor- 

tion; dance with this instruction, thereby illuminating each 
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repetiting pattern sequentially reaching the observation area. 
In synchronism with this illumination, the image recording 
circuit 13 repeats records of image data from the TV camera 
11 in accordance with the trigger signal from the electronic 
flash light-emitting circuit 9. The image data are overwritten 
and updated every time. 

The traveling speed of the TAB tape 1 is, e.g., 30 to 80 
[mm/sec], and the period of time for which the flash light- 
emission effected by the light-emitting device 7 is kept one 
time, is about 10 [/t-sec]. The TAB tape 1 travels about 1 
during the light -emitting period of time. The image of each 
pattern with this image blur is sensed by the TV camera U, 
and recorded and updated in the image recording circuit 13. 
Therefore, the repetitive patterns substantially in the station- 
ary state are displayed on the monitor 15 one after another. 
If a pattern whose wiring pattern or bonding state has a 
defective portion reaches the observation area 3, a partial 
change in pattern shape is confirmed through the monitor 15 
before the next pattern is displayed, thereby to detect the 
defect. 

Instead of detecting the sprocket holes 21, a mark or hole 
23 as shown in FIG. 3, which is formed in each pattern on 
the TAB tape 1 in advance, may be detected to generate a 
trigger signal to the electronic flash light -emitting circuit 9. 
In this case, no frequency divider is needed. Alternatively, 
lead frames or the like may be detected. 

In the above embodiment, visual inspection is performed 
by observing the monitor 15. Instead, image data in the 
image recording circuit 13 may be subjected to image 
processing and inspected. 

According to the present invention, an abnormality in 
each of the repetitive patterns moving through the observa- 
tion area can be efficiently inspected with a relatively simple 
arrangement. In addition, the TAB tape can be inspected 
without stopping or suspending the production line. 

What is claimed is: 

1. An apparatus for use in visually inspecting repetitive 
patterns each of which reaches a predetermined observation 
area sequentially, comprising: 

wherein the repetitive patterns are those formed on a tape 
carrier for use in bonding a semiconductor chip, which 
moves in the longitudinal direction thereof; 

signal generation means for outputting a signal every time 
each of said repetitive patterns reaches said observation 
area; 

flash generation means for generating a flash in synchro- 
nism with the signal to instantaneously illuminate each 
of the patterns sequentially reaching the observation 
area further comprising an image pickup means for 
picking up the image of each of the patterns sequen- 
tially reaching the observation area and display means 
for displaying each of the picked-up images to monitor 
the images for determining if an abnormal pattern is 
passing through the observation area when at least a 
portion of the image changes. 

2. An apparatus according to claim 1, wherein said signal 
generation means generates the signal upon detecting a 
predetermined shape on the pattern. 
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3. An apparatus according to claim 1, further comprising 
an image recording means for causing said display means to 
keep display of the picked-up image of each of the patterns 
illuminated by the flash for a predetermine period of time 
within this illumination and the next illumination by the next 
flash. 

4. An apparatus according to claim 1, wherein said signal 
generation means has a sensor for detecting sprocket holes 
on said tape carrier, and a frequency divider for outputting 
a signal every time said sensor detects a predetermined 
number of sprocket holes. 

5. An apparatus according to claim 1, wherein said signal 
generation means has a sensor for detecting a mark formed 
per device hole on said tape carrier and generates a signal 
every time the mark is detected. 

6. An apparatus according to claim 1, wherein said signal 
generation means generates the signal upon detecting a 
predetermined shape on the pattern. 

7. An apparatus according to claim 1, further comprising 
image pickup means for picking up the image of each of the 
patterns sequentially reaching the observation area and 
display means for displaying each of the picked-up images 
to monitor the images. 

8. An apparatus according to claim 7, further comprising 
an image recording means for causing said display means to 
keep display of the picked-up image of each of the patterns 
illuminated by the flash for a predetermined period of time 
within this illumination and the next illumination by the next 
flash. 

9. A method for inspecting repetitive patterns, comprising: 
moving a carrier tape on which repetitive patterns to be 

inspected are formed through a predetermined obser- 
vation area; 

instantaneously illuminating each of the patterns sequen- 
tially reaching the observation area in synchronism 
with an arrival of each pattern at a predetermined 
position in the observation area by a flash; 

visually watching an image appearing at the observation 
area; and 

determining that the patterns sequentially passing through 
the observation area are normal when the image sub- 
stantially stops and that an abnormal pattern is passing 
through the observation area when at least a portion of 
the image changes. 

10. A method according to claim 9, wherein images of the 
patterns sequentially reaching the observation area are 
picked up with an image pickup means and superposed on 
each other on a display means such that a plurality of normal 
images are displayed as a single image. 

11. A method according to claim 10, wherein said display 
means comprises an image recording means for keeping 
display of the picked-up image of each of the patterns 
illuminated by the flash for a predetermined period of time 
within this illumination and the next illumination by the next 
flash. 
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